Changes of gene expression of Gal3, Hsp27, Lcn2, and Timp1 in rat substantia nigra following medial forebrain bundle transection using a candidate gene microarray.
Neuroinflammation is an early event and important contributor to the pathobiology of neurodegenerative diseases. Neuroglia, especially microglia, are a major central nervous system population that can modulate neuroinflammation. To determine potential key molecules in this process, we employed microarray analysis in the substantia nigra (SN) following medial forebrain bundle (MFB) transection and analyzed the temporal expression profiles of candidate genes implicated in neuroglial activation and functional maturation. The DNA microarray analyzed, 8913 probes. Sixty nine genes were up-regulated and 11 genes were down-regulated at least twofold compared to normal control. Of the 80 genes, 23 were related to cell metabolism, 3 related to apoptosis, 27 related to immunity. Among them, 4 genes (Galectin 3, Heat shock protein 27, Lipocalin 2, Tissue inhibitory metalloproteinase 1) seemed to be related to the neuroglial function. The candidate genes were subjected to quantitative real-time PCR, Western blotting, and immunohistochemical approaches. Expression changes similar to the microarray were evident. In a double immunofluorescence assay, Galectin 3 almost completely co-localized with OX6-positive activated microglia, and Heat shock protein 27 mainly co-localized with glial fibrillary acidic protein (GFAP) positive astrocytes. Lipocalin 2, except for a few matches of GFAP positive astrocytes, did not co-localized with any of neuroglial markers. This is the first study to evaluate gene expression changes in the SN following MFB transection, which has been used as a parkinsonian animal model. Several candidate genes with potential roles in neuroglial activation and functional maturation were identified. The molecular significance of the candidate genes in neuroglial activation and neuroinflammation remains unclear.